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The challenges of biomarker development {#Sec1}
=======================================

There is evidence that myogenic differentiation confers a more aggressive phenotype in poorly differentiated sarcomas. Pérot and colleagues examined a large cohort of more than 400 pleomorphic sarcomas using four smooth-muscle immunohistochemical markers: calponin, h-caldesmon, transgelin, and smooth-muscle actin. Sarcomas that displayed reactivity for all four markers had the poorest outcome (they may be pleomorphic leiomyosarcomas). Of the remaining sarcomas with partial or absent smooth-muscle phenotypes, those lacking any evidence of smooth-muscle differentiation had the best outcomes and those with partial phenotypes displayed intermediate outcomes. With respect to predicting outcome, this immunohistochemical classification system was superior to the initial histologic diagnosis, and it was significant even when other relevant clinical factors such as histologic grade, site, or sex were considered. This novel panel confirms prior studies and provides a better-defined and potentially more objective framework for assessing smooth muscle--type differentiation in sarcoma prognostication.

*DICER1* mutations in childhood cystic nephroma {#Sec2}
===============================================

Doros *et al* propose that cystic nephroma is similar to pleuropulmonary blastoma, with analogous morphologic spectra and risk of malignant transformation. A familial association between these two neoplasms has been described. Germline mutation of *DICER1*, encoding a major microRNA processing enzyme, has been implicated in pleuropulmonary blastoma familial tumor predisposition syndrome. These are usually hotspot mutations in the RNase IIIb domain and cause a loss of function. Neoplastic development seems to follow the Knudson two-hit scheme, with loss of heterozygosity at the nonmutated allele. The authors found mutations in *DICER1* in 90% of childhood cystic nephromas. Analysis of a subset with sarcomatous transformation also showed *DICER1* mutations. Some pediatric renal sarcomas may harbor *DICER1* mutations suggesting an association with cystic nephroma; however, further study is needed, given reports of *DICER* mutations in unrelated neoplasms, such as Sertoli--Leydig tumors of the ovary.

**Laboratory Investigation**

Src pathway mediates epithelial damage by mechanical ventilation {#Sec3}
================================================================

Acute respiratory distress syndrome (ARDS) often requires mechanical ventilation, but this treatment can compromise pulmonary epithelium. Li and colleagues show that mechanical ventilation induces tidal-volume stretches that trigger epithelial-to-mesenchymal transition (EMT) and fibrosis. During this process, a milieu of proinflammatory cytokines helps induce collagen production. In a mouse model in which acute lung injury was simulated by bleomycin, Src signaling was induced with mechanical ventilation. Mice genetically deficient in Src showed less lung damage, and pharmacologic inhibition of the Src pathway attenuated damage. The Src pathway appears to mediate the fibroproliferative phase of ARDS in part by facilitating epithelial cell death and stimulating EMT. This study suggests therapeutic maneuvers that could limit the damage induced by necessary mechanical ventilation in the setting of ARDS, buying the time needed to promote recovery.

Protection of the BBB with erythropoietin mediated by aquaporin-4 {#Sec4}
=================================================================

Intracerebral hemorrhage can lead to disruption of the blood--brain barrier (BBB). The neuroprotective effects of erythropoietin have been well described in this setting and others. Chu *et al* demonstrated in a mouse model that the erythropoietin receptor is expressed around the hematoma and that erythropoietin treatment increased the levels of both its cognate receptor and aquaporin-4 (AQP4), a water channel that helps to maintain BBB integrity. Using a mouse null for AQP4 expression, the authors found that this protein mediates, at least in part, the protective effects of erythropoietin treatment. The JNK and p38-MAPK pathways may mediate receptor signaling for additional AQP4 expression. The effects of erythropoietin treatment included reduction of both brain edema and BBB permeability. This was associated with increased expression of tight-junction proteins.
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Mutations in the ErbB pathway in gallbladder carcinoma {#Sec6}
------------------------------------------------------

In a study reported in Nature Genetics, Li *et al* examined gallbladder carcinoma using both exome sequencing and focused deep sequencing of cancer genes. In this rare, aggressive, and poorly understood neoplasm, the authors found TP53 mutations in close to half of all the cases and activating mutations in *KRAS* in about 8%. In 37% of the cases, the ERBB pathway was mutated at multiple points in the pathway, including *ERBB3, ERBB2, ERBB4, EGFR*, and additional downstream components of the pathway. Most of these mutations were mutually exclusive. Mutation in the ERBB pathway correlated with tumor occurrence at the neck of the gallbladder. The presence of ERBB pathway aberrations was associated with a poorer clinical outcome. The genetic findings contrast with those for the chromatin-remodeling genes *BAP1, ARID1A*, and *PBRM1* described in cholangiocarcinoma, despite the fact that both tumors arise in the biliary epithelium.

*Nature Genetics* 2014;46:872--876; doi:10.1038/ng.3030; *Nature Genetics* 2014;46:427--429; doi:10.1038/ng.2928; *Nature Genetics* 2014;46:438--443; doi:10.1038/ng.2931

T-cell epigenomics and asthma susceptibility {#Sec7}
--------------------------------------------

A characteristic feature of asthma is overproduction of type 2 cytokines by memory CD4^+^ T cells. As described in Nature Immunology, Seumois and colleagues isolated T cells from the peripheral blood of both healthy and asthmatic individuals. They systematically profiled the genomes of naive and memory CD4^+^ T cells---T helper types 1 and 2 (Th1 and Th2)---for histone modifications, termed "marks," and focused on modifications of enhancers involved in T-cell development and function. Distinct differences were seen in T cells from asthmatic patients and those from normal controls. Enhancers showing a mark at histone H3 Lys4 dimethyl were enriched in Th2 cells with asthma-associated single-nucleotide polymorphisms. These results provide a very novel look at the functional genomics of asthma and underscore the importance of Th2 cells in the pathogenesis of this disease.

*Nature Immunology* 2014;15:777--788; doi:10.1038/ni.2927

Nasopharyngeal genomic features revealed {#Sec8}
----------------------------------------

As recently described in *Nature Genetics*, Lin *et al* explored the genomic landscape of nasopharyngeal carcinoma, a rare malignancy with higher prevalence in southern China, southeast Asia, and northern Africa. Epidemiologic studies point to genetic susceptibility, Epstein--Barr virus infection, and chemical carcinogens as etiologic factors. Analysis of 128 cases via exome and targeted deep sequencing revealed a molecular signature comprising nine significantly mutated genes primarily in pathways governing chromatin modification, G1/S transition, and the ERBB-PI3K pathway. Using integrative genomics, the authors detected aberrations in additional members of the ERBB-PI3K pathway---a total of 18 different genes. Mutation or copy-number variation of genes in this pathway portended a poorer clinical outcome, but potential targeted treatments were conceivable in a significant subset of cases. Lin *et al* also noted accumulation of mutations in adhesion, differentiation, and autophagy pathways, thus informing both the pathobiology and potential treatment approaches.
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